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VARIABILITY OF NAVICULA MUTICOPSIS VAN HEURCK 
(PENNATAE DIATOM) 
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Abstract 
The author investigated the variation of 
Navicilla muticopsis van Heurck on 365 
microphotographs which were collected by 
HIROSHI FUKUSHIMA (Assistant Professor of 
Botany, Yokohama Municipal University) from 
the East Ongul Island (in the Antarctic) on 
the Feb. 3, 1959. 
Comparatively, there are distinct differences 
in forms between Navicula muticopsis van 
Heurck var. muticopsis forma capitata Carl­
son and other varieties, but it is very difficult 
to distinguish between Navicula muticopsis 
van Heurck var. mutscopsis forma evoluta 
W. & G. S. West and forma reducta W. & G. 
S. West because of their typical serial forms, 
and so they must be regarded as an identical 
variation. 
In all varieties and forma one typical 
character is noticed (Navicula muticopsis van 
Heurck var. gausii Heiden and Kolbe forma 
semicruciata form), that is, the striae on one 
side is absent in the central part of schale, 
hence Navicula muticopsis van Heurck var. 
gausii Heiden and Kolbe forma semicruciata 
Heiden and Kolbe which is known for this 
important character should be considered a 
synonym of this variety. 
Navicula muticopsis van Heurck var. muti­
copsis forma capitata Carlson is slightly 
larger than the typical species and the struc­
ture is more rough, and so it is much diffecult 
to distinguish it by such a feature. 
Consequently, they are arranged as follows: 
1. Navicula muticopsis van Heurck var. 
muticopsis forma muticopsis 
Synonym--Navicula muticopsis van 
Heurck var. muticopsis forma reducta 
W. & G. S. West, Navicula muticopsis 
van Heurck var. muticopsis forma 
evoluta W. & G. S. West 
2. Navicula m:uticopsis van Heurck var. 
muticopsis forma capitata Carlson 
3. Navicula muticopsis van Heurck var. 
gausii Heiden and Kolbe 
Synonym--Navicula muticopsis van 
Heurck var. gausii Heiden and Kolbe 
forma semicruciata Heiden and Kolbe 
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Navicula muticopsis van Heurck var. muticopsis forma muticopsis, van Heurck: 
Result. Voyage du S. Y. "Belgica" 12, pl. 2, f. 181 (1909). W. & G. S. West: 
Rep. Sc. Invest. Brit. Antarc. Exp. 1907-9, 1 (7), 283, pl. 26, f. 181 (1911). Fritsch: 
Nat. Ant. Exp. 1901-04 Nat. Hist., 6, 51 (1912). 
l.il't�a:c!fffifJj�'T:, rmj�U:�tfj't 0n���ffi�. filTil!lM$?ii;i < �tfj L-C��2:/J:9 · :Bf:� 
13-25µ, $i 6-11µ. 1,,NJJH;ti=p�?::cb ".J �[[. tl'*"t-*?1*11.v',�,J: ".J fJ: ".J 1.oott�, 10µ Frm:: 13-
14 +cb ".J. iNti�?i��_:,a: < :JJ:/lHi:x2::tJ:'t. i=p,t'1:tiJHitl?:::Bf:v,%f%, t � i::�:t�P3i:;/(, 1 1JUH::jfff 
f�t,�, � *1 't . 
Navicula muticopsis van Heurck var. muticopsis forma evoluta W. & G. S. West: 
Rep. Sc. Brit. Antarc. Exp. 1907-9, 1(7), 284 (1911). Carlson: Wess. Erg. Schw. 
Siidpol.-Exp. 1901-3, 4(14), 14, pl. 1, f. 20 (1913). 
£+fiJ: I'.) fUTillllli$0)�tfj7'.)\��"'· 
Navicula muticopsis van Heurck var. muticopsis forma reducta W. & G. S. West: 
Rep. Sc. Invest. Brit. Antarc. Exp. 1907-9, 1(7), 284 (1911). Carlson: Wiss. Erg. 
Schw. Siidpol.-Exp. 1091-4, 4(14) 14, pl. 1, f. 21 (1913). 
£+ti J: I'.) ��;J,ru'T:1:�5t'.E8?:: ,t---::Si I'.) O)� L, nn, , rfuj Jlfrii tr� 0) §R i±l t mrnc forma evoluta 
J: ".J �?:: §� < fJ: 0 -C v ' 0 . 
Navicula muticopsis van Heurck var. muticopsis forma capitata Carlson: Wiss. 
Erg. Schwed. Slidpol.-Exp. 1901-3 4 (14), 15, pl. 1, f. 19 (1913). 
jffij{!frift5�0)�tfjn)�+ffl!J: ".J � L < ,  �$�2:tJ: L-Cv'0. �O) 1 1J�i�!5 < �tf:i L, 1 n�i 
�u!.tJ:1!:J'i!PJ 2: ff--t J: 5 'T: 2b 0. ::::. 0)::::. t vi CARLSON O)»ff!c1fi.i?:: it«=n�n -c /J:\,, ,iJ\, mt� v::J;t 
ufiln�h -Cv' 0. MILLS (1933) �i+£;fil 2:: Navicula dicephala 0) Synonym t L -Cv' 0 i)\, 
Navicula dicephala �;ti=p,t,hiv=.iift�t�,n\tJ:v'O)'T:SJlflJ}t?::[25:5.JIJ't 0::::. c: 7'.)\'T: � 0. 
Navicula muticopsis van Heurck var. gausii Heiden and Kolbe: Deut. Sudpol.­
Exp. 1901-3, 8, 623, pl. 3, f. 71 (1928). 
94 
W!ti3tlc�r%. :!st� 30-31µ, �� 12-14µ, tl:54H,i?i 10µ flID: 14-16 *· 
Navicula muticopsis van Heurck var. gausii Heiden and Kolbe forma semicruciata 
Heiden and Kolbe: Deut. Sudpol.-Exp. 1901-3, 8, 623, pl. 3, f. 72 (1928). 
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2) r:p:5t!:gi30)tJ�f�R?i 1 1�Ut:vt1¥t' 
var. muticopsis 
forma capitata Carlson 
forma evoluta W. & G. S. West 
forma reducta W. & G. S. West 
var. gausii Heiden and Koble 
forma semicruciata Heiden and Kolbe 
tJJ-Ji�i --z:: v=�1R � n t-::JtfffX i'mtrm Lt� ii 0) -c 2b 0 /)i, �@fJ*1>t / :7··;1,, ,1#,jO)f;jJ.+ i'@J:H]lZsm 
'IJ.JH:'IJ. Lt� ii 0) t: tJJ:O)m!f�ti#., dfi'1f�O) t··j·H:/)i1v, � t' 6 /), t:fJTil�---C /d�. 
Plate 1 JJzu 2 v:ffi Lt� ii O)vilTITillWit-&M;;r1Jlftlc/), t:J�1tlc3£.rf!l-g��lxv:�t±:l Lt� ii O)c Navicula 
muticopsis var. muticopsis forma muticopsis v: /);; 1v, � t' 6 ii O) c &J 6 . 
Plate 3 vi�IrJ)!Mifr�/);;�l:fj L ---c1v,---c mt $�x v: fJ: ') ---c1v, 6 O)c, :. 0) ii O)vi Navicula muti­
copsis var. muticopsis forma capitata v:/)::1..,, � -r 6 ii O)c &) 6. :. 0) ii O)vi��v:d;,t, G 
h 6 J: '5 v:J=1nO)*J!J\1Yi < �J't±:l L, 1thO)nOAi vi�� < Tfij tel L ---C HVif�[EH: fJ: ') ---Cv, 6. fJ:ti 
Plate 3 0) J: 2 f-1 vi, ti �)Jit 0) r=j=r 1;:-g� 0) l 1RU i'.7;; :JZ �#: L ---C 1v' 6 3li � 2b 6 . 
Plate 4 vi Navicula muticopsis var. muticopsis forma evoluta 3Z..vi forma reducta 
v:17i1v, � -t 0 ii O)c 2b 0. 
Plate 5 vi r=j=r:9Zf}�O)fm�d*-O) 1 {flij/)i:JZ� Lt� ii 0) i'�<Y) t� ii 0) c, :. 0) J: '5 fJ:Jfv;t:. 0)�;1; 
;i;:fi t: �) d;,t, t:J h 6 L, forma capitata v: ii d;,t, t:) h 6 . RP t::> t' � ---C 0) �ttu.-\'=' £HR v: d;,t, G h 6 0) 
c, HEIDEN JJzu,:: KOLBE 17i var. gausii c:. 0) J: '5 t: r=j=r�frrjO)fJ�f{AO) 1 {,ITTIJO):JZ�#: Lt� ii 
0) i' forma semicruciata t Lt�/):;, :. 0) J: '5 fJ: £�:J. i' !:lZIJ L fJ: 1v 'n 17:; J: 1v, t 71§. ;t G h 6 • 
Plate 6 vi, 1 ;ffi:J:0)9<::J:fJ2:t�t·0t Navicula muticopsis var. muticopsis forma 
muticopsis 17, �:) forma evoluta ;6i c e-, � G v: forma reducta 17:; c � 6 :_ t i' ffi L,, 1 
tlfTO)�f-:fJ t:t: t" 6 2:;; va:r. rnuticopsis forma muticopsis iJ, G forma capitata ;6,c 0" 
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Navicula muticopsis var. muticopsis iJ� G Navicula muticopsis var. muticopsis 
forma evoluta J!JJ.J forma reducta r::.� -t Gt 0) 2:��l.: t O)c: &) G iJ\, £*ti?::::. -r� 2' iJ� 
Rr:tffU: -t � e-iJ�lz§ G1�1::4s:i7\&) vJ, £*lli7� G forma reducta. i c::JE�v:;rlifVl;-t G J: 3 c::::.. 0) 
J: 3 tJ:£tfil 2:5Ht fJ:v'nil\ J: v' 2::: � ;:Z:_ G h G. 
3. Ji{� � !f;v lib (7) Navicula muticopsis var. muticopsis forma muticopsis 
c N. m. var. m. forma capitata (!)* � � 
Fig. 1 ftvi 3651in11*�1*v:/)v'--CO)J_imt0)*� 0) � 7- r 7·7 1-- -c, [r:tl:;{:ra forma capitata 
O)J_imtO)* � 0) � 7- r 7,· 7 L c: &) G. :::.. :h 2: dj-G c forma capitata viv, < 53':::k%c: &) G 17\, 
:::k%0):717° cviv';:Z:_tJ:v'. *��i 8µ-32µ ic:&)Gil\, 14µ J: vJ 20µ fftic:O)tO)il\§;­
" ' J: 3 C: &) 0 t::.. • 
!!f! 1 $; Navicula muticopsis var. muticopsis forma muticopsis OJ*�� 












Striae in 10 µ 
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mixed forma capitata 


















Fig. 3. Histogram of striae of 
Navicida muticopsis. 
10µ r:pr::.�G:h0fl***O)f:1(:0)�;z r 7''7Lvi 
Fig. 3 v:: §C L f:_ 7Jl, 1r. vi� 11rH 1*, :tni forma 
capitata v:: 'J v, -C 0) 4) 0) c cb 0 . 
fl*ttvi 10µ F1m:: 10 ;;t7J, G 21 * i cix,-t G 
:hf:_7Ji, 14 ;;t7J,G 18 ;;tic7Ji5'v'J: 5 c&)0 
f:_. 1J't*0)(5c�Jc vi 13-14 * t tel: 0 -ci.,, 0 0) c, 
c :h J: v:> i:-f:l.v, t 0) t '!1¥;-tcf.. 4) 0) t J-;. r� hf:_ tJ;-.��v:: 
v' < -5Hfl v, J: 5 c &> 0 t:. //,, C 0) .It c f:!f:JHJ,H:::. l:RYJIJ 
i'" 0 C t vi c � tci: v, . 
t_ Ll:O) C t iJ, G forma capitata vi£;;tr-l J: v:J v, < G iJ,j(%-Ct'l'IJ:@t tB. c cb 0 J: 5 v::�-;t 
G :h 0 /)i, C :h G O);J{IJ5E11l1:( O)�i), G l:R5JIJ -t 0 C t vFF ilJf?�c, ;J'f3J&,v:::. J: <> -C l:RzJIJ-l±tlff fci: t:) fci: 
�rill O);tiJ3rO) rf-, v::vig�11fi¥.Jfci: Navicula muticopsis var. gausii v:: � 01ifi!� �� v' t-:= -t C 
t i'.)\C' � fci:iJ, 0 f:_O) CC O)�f_llH:::. § l!z C � tci:v'i'.)l, C 0)�1Ifuiiio0 0 � � t 1g-,-z G :h 0. 
i f:_, p. 94 v:::. !c L f:_ c t iJ, G Navicula muticopsis vi var. muticopsis forma 
muticopsis, var. muticopsis forma capitata t var. gausii 8:'i:R5JIJi'"00)/)iJ:1.,,t�·;tG 
1. Navicula muticopsis van Heurck var. muticopsis forma muticopsis 
Synonym-Navicula midicopsis van Heurck forma reducta W. & G. S. West, 
Navicula muticopsis van Heurck forma evoluta W. & G. S. West 
2. Navicula muticopsis van Heurck var. muticopsis forma capitata Carlson 
3. Navicula muticopsis van Hevrck var. gausii Heiden and Kolbe 
Synonym-Navicula muticopsis van Heurck var. gausii Heiden and Kolbe 
forma semicruciata Heiden and Kolbe 
C ;h, 8:'�*£H;::: i'" 0 t '{J(O) J: 5 v:::. tci: 0. 
I. 1-;-1 �O)frIIT1JIIJvi���t±l-t 0iJ,Hrr:+fr 
1) jilij i'lrr1l$ 0) � t±l f i _t!E oiri:x h, G �i::I( 
2) jilij yfAf {f� 0) §R t±l vi fifl $� 
var. muticopsis forma muticopsis 
var. muticopsis forma capitata Carlson 
var. gauiii Heiden and Kolbe 
(1961 � 10 YI 25 s '.3tl!:II) 
Plate 1. Navicula muticopsis var. muticopsis forma muticopsis 
Plate 2. Navicula muticopsis var. muticopsis forma muticopsis 
Plate 3. Navicula muticopsis var. muticops·is f. capitata 
(forma semicurciata type and typical form) 
Plate 4. Navicula muticopsis var. muticopsis 
(f. evoluta or f. reducta) 
Plate 5. Navicula muticopsis var. muticopsis forma muticopsis 
(forma semicruciata type) 
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Plate 6. Variation· of Navicula muticopsis 
